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Notwithstanding any other section of
this Part, the sale, transfer,
assignment or other alienation of
any interest in any LMDS conditional
license is prohibited prior to
completion of all construction
authorized by the conditional grant.
This restriction on transfers of
interests in LMDS conditional
licenses includes any form of
alienation, including option
arrangements and agreements, as well
as equity and debt placement plans,
with the exception of the following:

if
are

transfers
and (e)

(a) involuntary
Sections 21.38 (d)
complied with;

(b) pro fOrma transfers involving no
change in ownership interest or
control of the license;

(c) transfers of royalty fees to the
holder of a technology patent;

(d) the transfer to a bank or
recognized financial institution of:
(i) securities of the licensee which
are convertible to equity upon the
licensee's default as defined in the
licensee's agreement to repay such
bank or financial institution, so
long as such equity does not give
such bank or financial institution
control of the licensee; or, (ii)
the right to acquire such
convertible securities.

67. For the foregoing reasons, Section 21.1010 of the

Commission's proposed rule should be revised to read:

(a) Interests in applications filed
by other than publicly-traded
corporations. Except as otherwise
provided herein, and except for the
grant to a bank or recognized
financial institution of the right
to participate in the future profits
of a LMDS licensee or the right,
upon defaul t of the terms of any
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agreement to repay such bank or
recognized financial institution, to
convert securities issued by a LMDS
licensee to equity, no party shall
have any interest, direct or
indirect, in more than one
application for any LMDS
authorization, in any single service
area. Parties may have interests in
more than one application so long as
those applications are not for the
same service area.

(b) Interests in publicly-traded
cOkPorate applications. No
applicant for an LMDS authorization
for any service area may have an
interest, direct or indirect, in any
LMDS applications, for the same
service area, filed by publicly
traded corporations in which
corporations that applicant owns an
interest, except that ownership
interests in the publicly-traded
corporations of less than one
percent will not be considered for
purposes of this rule.

B. License Transfers And Speculative Applications

68. Suite 12 supports the Commission's proposal to prohibit

the transfer of a license until such time as a system is

constructed and operational. Such a rule should encourage

applicants who truly intend to construct and operate a system to

apply for a LMDS license, while discouraging mere speculators

attempting to win a lottery and turn the win into a quick profit.

c. License Terms

69. As suggested at paragraph 40 of the Notice, Suite 12

believes that a ten-year license term would be much more

appropriate than a five-year license term. First of all, as

indicated above, it is unrealistic to believe that an entire system
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could be constructed in three years; Suite 12 suggested above that

the construction period be six years, with the requirement of

attaining certain benchmarks within the six-year period. Secondly,

a longer licensing period is necessary in order to encourage the

development of the service and investment in the service. Five

years does not provide an adequate time to have the service

implemented, tested by the public, and receive acceptance.

70. Moreover, if the Commission is to adopt renewal

expectancy rules as proposed, five years of operations would

certainly not provide a meaningful opportunity for system operation

in order to evaluate the level of service, especially if the first

three years are spent constructing the system. Furthermore, if

such renewal expectancy rules are to be adopted, they would have to

be adopted before many systems are even operational. Therefore,

such rules would not provide a true picture of LMDS operations.

71. When the Commission first licensed the new and then

unproven cellular services in 1983, it provided for a ten-year

license term. This ten-year term has allowed cellular systems to

be implemented and developed on a wide basis, so that a meaningful

representation of the service offered by each licensee can be

viewed before renewal. LMDS also needs such a license term.

Requiring a shorter license term will discourage the development of

LMDS, and have a substantial negative impact on the implementation

of the service. Throughout its Notice, the Commission has

recognized the need for flexibility in adopting rules for this new
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service, and the license term should not be an exception. A ten

year license term is necessary.

D. Por.m Of Applications

72. Suite 12 supports the Commission's efforts to assure that

only those seriously interested in providing LMDS participate in

the lottery for LMDS. Suite 12 believes that the post card method

described in Paragraph 44 of the Notice would be least burdensome

on the Commission's resources because the amount of paper the

Commission would have to deal with would be substantially less than

if lottery participants were required to file letter-perfect

applications simply to participate in the lottery. If a full

application was required, most of the paper the Commission received

and processed would be worthless and the efforts expended to

process it, even if just to conduct the lottery, would be wasted.

73. Suite 12 proposes that the Commission modify its proposal

regarding the post card method by giving the following notice to

those contemplating filing a post card. The notice should appear

in the Report and Order concluding this proceeding and in any

Public Notices or press releases associated with such a Report and

Order. "Lottery participants should note that the time period for

filing completed, letter-perfect applications will be very short

and, therefore, lottery participants should not wait until after

the lottery is held to prepare their applications." Such a notice

will further the Commission's goal of ensuring that only those who

are serious about providing LMDS participate in the lottery because

it is likely that only those who are non-speculators will be
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willing to invest the time and money necessary to prepare letter

perfect applications before they are assured that they have won the

lottery.

B. Financial Showings

74. With regard to the financial showings proposed in

paragraphs 46 and 47 of the Notice, Suite 12 is not in agreement

with the Commission that applicants should be required to

demonstrate their financial capability to construct the entire

system within a certain number of years. Such a requirement fails

to take into account the size of the proposed service area and the

expense of constructing an entire BTA. LMDS facilities are not

like broadcast facilities or cellular radio facilities where the

service area is much smaller and the cost to build is much less

because there are fewer transmitters and cells involved.~

75. It must be acknowledged that, not withstanding the large

sums required to build a LMDS system, unlike a television or radio

station, LMDS does not require the entire supporting infrastructure

of the facility to be built before a LMDS operator can begin

serving the pUblic and generating revenue. Once the ini t ial

headend is constructed and the first transmitter is installed, LMDS

operators may begin to supply service to the public. This will

immediately result in cash flow to the operator, which can be used

to continue constructing the system on a cell-by-cell basis. And,

~For example, as demonstrated above, the New York BTA will
require a minimum of 412 transmitters, at a cost of $250,000 per
transmitter, indicating that just the cell site transmitters will
cost $103,000,000.
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unlike a cable or fiber optic system, the majority of capital

expenditures to be made by a LMDS operator will be a variable cost

-- the cost of the receiver and set-top tuner in the subscriber's

home. The fixed costs, beyond the initial headend, are the cost of

the cell site transmitters. Therefore, the Conunission should

rethink the traditional way it has viewed the financial showings

requirement and modify its requirements to dovetail with the

realities of this new technology. Failure to do so will result in

only the big companies becoming LMDS providers. This does not

further the Conunission's often-expressed goal of achieving

diversity among its licensees, particularly among those licensees

who provide mass media-type services.

76. For the foregoing reasons, Suite 12 requests that the

Conunission modify its proposed rule section 21.1011 (a) to read as

follows: "Applicants for a LMDS authorization shall demonstrate a

firm financial conunitment for the financing necessary to: (i)

supply at least 15t of the defined GSA population within one year

of the license grant; and, (ii) demonstrate the ability to operate

the system serving 15t of the GSA population for one year."ZQI

P. Piling Window

77. Suite 12 supports the Conunission's proposal, at paragraph

49 of the Notice, that there be a one-calendar-day filing

opportunity for initial LMDS applications. Suite 12 feels that

such a procedure will help the Conunission marshal the resources

ZQlThis percentage is derived by utilizing the GSA definition
and construction benchmarks suggested herein, ~, Section x.
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necessary to process the applications promptly and will reduce the

number of insincere applications. Furthermore, such a filing

methodology will fit with either the use of post cards or letter

perfect applications.

XIV. SOITB 12 IS BNTITLBD TO A LMDS PIORBBR'S PREPBaBNCB IH LOS
AN'GBLBS HOTIfITBSTANDIN'G HYB CUST'S AtrrHORIZATIOH TO PROVIDE
A ONi-WAY VIDIO DISTiIBVTIQI SIRVICB IN' NBW YORK

78. The Commission tentatively denied Suite 12's request for

a LMDS Pioneer's Preference in Los Angeles on the ground that LMDS

is substantially similar to a service currently provided in New

York by Suite 12's affiliate, Hye Crest. Instead of granting Suite

12 a preference, the Commission has proposed simply to modify Hye

Crest's New York license to conform to the rules which are

ultimately adopted in this proceeding. Alternatively, the

Commission has offered to give Suite 12 a preference in Los Angeles

if Hye Crest surrenders its New York authorization.

79. The video distribution equipment used by Hye Crest in New

York is entirely different than the two-way equipment which would

be used by Suite 12 in Los Angeles; the Commission's decision to

deny Suite 12's preference request is inconsistent with the

underlying intent of the Pioneer's Preference rules. In reaching

its decision, the Commission failed to distinguish between the

experimentation conducted by Hye Crest, which resulted in the

issuance of its New York license, and the research and development

undertaken by Suite 12, which merits a LMDS Pioneer's Preference.

Moreover, the Commission's suggestion that Hye Crest should



,---.----"

- 50 -

surrender its New York authorization if Suite 12 wants a Pioneer's

Preference in Los Angeles, ignores the commercial nature of the Hye

Crest license.

A. Bye Crest Was Licensed Prior To The Adoption Of The
Pioneer's Preference Rule.

80. Suite 12 is a general partnership which was established

in 1986 for the purpose of developing a new wireless video

distribution technology that could operate on unused frequencies in

the 28 GHz band. One of Suite 12's partners, a New Jersey real

estate developer, was eager to develop the technology because of

difficulties he had encountered with coaxial cable services

provided at some of his residential real estate developments.

Notwithstanding the two-way capability of Suite 12's technology,

when it was first established, Suite 12 focused almost exclusively

on the development of one-way video distribution equipment which

could provide an alternative to existing cable television services.

81. The experimentation, which led to the establishment of

the Hye Crest system, started four years before the FCC even

proposed the Pioneer's Preference concept. IV In 1986, Suite 12

obtained an experimental authorization which allowed it to run

video service field tests in New Jersey, New York and Pennsyl-

. Wvanl.a. Later, Suite 12 filed an application for an

IVThe pioneer's preference rules were first proposed by the
Commission in 1990. ~, Notice of Proposed Rulemaking, GEN Docket
No. 90-217, released April 27, 1990.

W~ file for Experimental Radio Station KA2XLG.
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experimental license to provide mul tiple channels of video program

ming to subscribers in and around New York City.nv

82. After initial testing was completed, Hye Crest requested

a waiver of the Commission's rules so that it could use 28 Ghz

frequencies on a permanent basis to distribute video programming to

apartments, hotels, and private residences throughout New York

City. In January 1991, months before the Pioneer's Preference

rules were adopted, the Commission granted Hye Crest's waiver

request and issued a license permitting Hye Crest to provide 24

channels of video programming to residents in the Brighton Beach

section of Brooklyn, New York.~

83. The Commission found that issuance of the Hye Crest

license was in the public interest because it would bring a newer

and more effective multichannel video service to the New York City

market to compete with cable television and other video

distribution services.~/ The Commission also found that

authorization of the Hye Crest system would encourage significant

competition to established cable television systems currently in

the marketplace.~

nv~ file for Experimental Radio Station KA2XVG.

~
~ Hye Crest Order. Hye Crest subsequently requested and

received modification of its authorization to offer 49 television
channels of video programming utilizing the same 1000 Mhz of
spectrum that it had originally been assigned. ~ File No. 10656
CF-MP-92.

~Hye Crest Order at 334.

76/,Ig.
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recently been expanded so that it could be utilized for interac

tive, digital data and telephony services. LV

87. On September 23, 1991, Suite 12 submitted its Petition

for Rulemaking and Petition for Pioneer's Preference in this

proceeding. The Petition described numerous public benefits

associated with the proposed reallocation of the 28 GHz band. nv

It also contained detailed proposals regarding licensing eligibili-

ty, channelization, service areas, technical operating parameters

and related issues. The Petition was supplemented by a 120-page

technical report which had been prepared by Sarnoff Laboratories.

88. About two months after the Petition was filed, the

Commission granted Suite 12' s application for an experimental

license to conduct two-way digital data and telephony tests at 28

GHz in Los Angeles. Z2I A few days later, Suite 12 amended its

original Pioneer's Preference request to designate Los Angeles,

rather than San Francisco, as the area in which it wanted a

Pioneer's Preference. §QI Suite 12 explained that the amendment

was submitted "[g]iven the Commission's stated expectation that it

would be reasonable to use the area for which a petitioner receives

LV~ file for Experimental Radio Station KI2XGI.

nv~ Petition for Rulemaking filed by Suite 12 Group, RM
7872, Public Notice Report No. 21049, released December 16, 1991.

Z21~ file for Experimental Radio Station KI2XGI.

§QI~ Amendment to Petition for Pioneer's Preference filed
November 19, 1991.
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its experimental license as a basis for the award of a pioneer's

preference. n§!!

C. The Commission's Decision To aequire Suite 12 To Choose
Between New York Or Los Angeles Por Its LMDS Pioneer's
Preference Is Based On The Brroneous Assumption That LlmS
Is Not Substantially Different Than The Service Provided
By Bye Crest Ip New York

89. The Commission has tentatively determined that Suite 12

deserves a Pioneer's Preference for its innovative 28 GHz technolo-

gy and LMDS proposal. However, instead of granting Suite 12 a

Pioneer's Preference in Los Angeles where it was requested, the

Commission has proposed to modify the Hye Crest license to conform

to the rules which are Ultimately adopted in this proceeding. This

proposal is based on the erroneous conclusion "that the service

provided by Hye Crest in the New York City area is not substantial-

ly different from the service requested by Suite 12 for a pioneer's

preference n • W

1. The Service Provided By Bye Crest Is Substantially
Different Than The Service Por Which Suite 12
Seeks A Pioneer's Preferepce

90. In proposing to modify the Hye Crest license, the

Commission is erroneously treating Suite 12's efforts to establish

LMDS as the mere finishing touches to developmental efforts that

§!!zg. The Commission has found that in cases where a party
has conducted experiments which lead to the award of a preference,
it is "reasonable simply to use the area for which it receives an
experimental license as a basis for a license in the authorized
services." Report and Order, GEN Docket No. 90-217, released May
13, 1991 at , 53.

WNotice at , 64.
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had started much earlier with Hye Crest. Hye Crest's license, is

nQt an experimental, developmental or conditional authorization.

Rather, it is a full-fledged commercial license which authorizes

Hye Crest to provide one-way video distribution services in New

York. Indeed, when the license was granted, the Commission

specifically stated that "[d]evelopmental authority is not

appropriate for Hye Crest which has conducted technical tests for

two years and is now seeking authority for commercial applications

f 't . Wo J. s servJ.ce."

91. In approving the Hye Crest license, the Commission noted

that it would "bring a new and needed multichannel video service to

New York City. II~ Suite 12' s proposal, on the other hand, went

far beyond the mere delivery of one-way video signals in

competition with cable television. LMDS involves a much broader,

almost unlimited, array of two-way video, voice, and data services

including HDTV, PCS, interactive television and more. Unlike the

Hye Crest video service which involves just 49 channels, LMDS

contemplates literally thousands of different "channels" providing

an assortment of services.

92. LMDS is by no means a mere extension of one-way video

service. Significantly, none of the equipment which is used for

the Hye Crest system can be used for the two-way service envisioned

for LMDS. Among other things, the operation of a LMDS system

requires different modulators, oscillators and stability mechanisms

WHye Crest Order at 335.

~M. at 334.



- 56 -

and utilizes different antennas with dual polarization. Clearly,

the Commission's conclusion that the services for which Suite 12

requests a preference are "not substantially different" than the

services provided by Hye Crest is unfounded.

2. The Commission's Preference Rules Prohibit The Award
of a Preference Por Past Innovations, Therefore,
Suite 12's Preference Is Por Something Which Bye
Crest Did Not Do

93. By July 30, 1991, the date that the Commission's

Pioneer's Preference rules became effective, the concept of

providing one-way video services at 28 GHz was no longer new -- it

was a past innovation. Hye Crest had already received its commer-

cial license for such a service, and a flood of waiver requests for

similar services were being filed with the Commission.

94. The Commission has asserted that its preference rules are

not designed to reward past innovations. W Consequently, the

Commission could not, and did not, reward Suite 12 with a LMDS

Pioneer's Preference for its past innovations

services.

- - one-way video

3. The Commission IJaplici tly Recognized The
Differences Between Suite 12 ADd Bye Crest In
Granting Suite 12 A Preference Por LMDS

95. By tentatively granting Suite 12 preference for LMDS, the

Commission itself has implicitly acknowledged that the services,

W Memorandum Opinion and Order, GEN Docket No. 90-217,
released February 26, 1992 at 1 25. The preference rules effec
tively limit the Commission's ability to grant preferences to those
innovative proposals submitted within a particular time frame -
after the pioneer's preference rules were adopted, but before a
Notice of Proposed Rulemaking to which the service is related is
released. ~ 47 C.F.R. § 1.402 (1992).
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equipment and technology offered by Hye crest are substantially

different from LMDS. If the services, equipment and technology

were not different, the Commission would not have awarded a LMDS

preference to Suite 12.

96. The Pioneer's Preference rules require an innovator to

propose either a new service or a technological innovation to

substantially enhance an existing service.~ Here, the Commis

sion did not explain whether the preference was granted because

LMDS is a substantial enhancement of an existing service or it is

a new service in its own right.

97. If the Commission granted the preference because LMDS is

a new service, how could the Commission ever conclude that LMDS is

"not substantially different" from the Hye Crest service (or any

existing service)? Alternatively, if the Commission granted the

preference because LMDS is a substantial enhancement of an existing

service (~, the Hye Crest service), the Commission has blatantly

contradicted its assertion that the Hye Crest service is "not

substantially different" from LMDS. Regardless of ~ the

Commission granted Suite 12 a preference, the Commission's decision

to reward Suite 12 wi th a LMDS preference, in and of i tsel f ,

constitutes recognition that there is a great distinction between

the services provided by Hye Crest and LMDS.

98. The Commission also acknowledged the distinction between

the services provided by Hye Crest and LMDS when it denied 971 "me

too" waivers that had been filed after the Hye Crest authorization

~
~ 47 C.F.R. § 1.402 (1992).
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The Commission's rationale for dismissing these

waivers, which it stated were similar to the Hye Crest waiver, was

that they were essentially for services significantly less sweeping

than LMDS. Specifically, the Commission stated:

[They] ... are not structured to address the
large amount of spectrum being allocated to
individual licensees, nor the service area
concept proposed herein, nor the technical
parameters, yet to be developed. Instead «

they seek waivers si~ar to that granted to
Hye Crest Management. (Emphasis added.)

99. In sum, the Commission's decision to grant Suite 12 an

LMDS preference, in and of itself, demonstrates that the Hye Crest

services are substantially different from those proposed for LMDS.

D. The Commission Must Allow Suite 12 To Have Its Pioneer's
Preference in Los Angeles And Allow Bye Crest To Retain
Its License

100. To properly reward Suite 12, the Commission must revise

its tentative decision and award Suite 12 a LMDS Pioneer's

Preference in Los Angeles without requiring Hye Crest to surrender

its New York license. In reaching its decision, the Commission

failed to consider the nature of Hye Crest's operations. Moreover,

it failed to recognize that the services provided by the Hye Crest

license are distinct from LMDS. As a result, the Commission is

penalizing, rather than rewarding, Suite 12 for its innovative

efforts.

~Notice at 1 51.
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101. The Commission clearly did not consider the impact of its

decision on Hye Crest's commercial operations. Hye Crest was

granted a "regular," full-fledged license for three reasons:

first, to ensure that the public has uninterrupted access to a new

video outlet; second, to permit Hye Crest to amortize its

construction and start-up costs; and third, to permit Hye Crest to

raise the necessary capital to construct the New York system. In

this regard, the Commission stated that:

[R]egular authority is necessary to
ensure the public continued service,
to permit [Hye Crest] to amortize
its construction costs and start-up
expenses sufficiently to lower sub
scription rates to competitive
levels, and to attract the amount of
venture capital needed ....Under
these circumstances developmental
auth~ity would be inappropri
ate.

102. If the Hye Crest license is simply handed back to the

Commission, the New York public will llQt. receive "continued

service" at 28 GHz; Hye Crest's "construction costs and start-up

expenses" will llQt. be fully amortized; those who contributed

venture capital to the New York project relying upon the nature of

the authorization would llQt. have not been treated fairly nor in a

manner that is consistent with the Hye Crest order.

103. The Commission is unreasonably interfering with Hye

Crest's business by forcing it to either abandon or modify its

existing operations. The Commission fails to recognize that,

~Hye Crest Order at 335.
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although Hye Crest is affiliated with Suite 12, it is a separate

and distinct legal entity established to provide a 28 GHz alterna-

tive to existing cable television services in New York.

104. Under the Commission's proposal, the only way that Hye

Crest could continue its video distribution service in New York is

if Suite 12 accepts its LMDS Pioneer's Preference in that

market.~ Since none of the equipment used for the existing Hye

Crest system can be used for the LMDS system, all of the existing

. .bl . Wequipment must be replaced w1th LMDS-compat1 e equ1pment.

Two-way LMDS service is a different, separate system using all new

and different equipment. Consequently, much of the capital
I

invested in the Hte Crest system would be lost.

105. Stated 4ifferently, the Commission is saying that if Hye

Crest wants to keep its license, Suite 12 must invest its capital

in New York, rather than Los Angeles where Suite 12 wants to

develop a fully interactive, two-way LMDS system. Thus, the

Commission is penalizing Suite 12 simply because of its business

~This is clearly not in accordance with Commission precedent.
For example, while Cox Enterprises, Inc. was tentatively awarded a
pioneers preference in General Docket No. 90-314, PP-74, for PCS in
San Diego where Cox does have a cable franchise and is operating a
cable system, when the FCC ultimately determines PCS service areas,
Cox's existing San Diego cable franchise is likely to be much
smaller that the area in which Cox will be authorized to provide
PCS. Cox will be rewarded for its pioneering work with an area in
which it is currently not operating. Suite 12 should be similarly
rewarded for its pioneering work in LMDS.

WSpatial diversity will be used to provide two-way LMDS.
while utilizing the same frequency yet another time. The research
for spatial diversity is ongoing and Suite 12 anticipated that the
technology would be in use in Los Angeles by the time the pioneer's
preference license for Los Angeles was awarded.
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affiliation with Hye Crest. This is a dangerous precedent for the

Connnission to establish because it undermines the underlying intent

of the Pioneer's Preference rules -- to encourage and reward new

innovations and service proposals.

106. The Connnission's rules do not require a party to

surrender existing licenses for separate services in order to

receive a preference. Nonetheless, this is precisely what the

Connnission is proposing here. If the Connnission fails to revise

its decision, innovators like Suite 12 will be discouraged, not

encouraged, to submit new service proposals.

107. The Connnission granted Suite 12 a preference because it

proposed the LMDS rules and is the undisputed innovator of LMDS

technology.fV Suite 12's efforts, with respect to LMDS, occurred

after the Connnission granted the Hye Crest license and after the

Commission adopted its preference rules. In advancing its

proposal, Suite 12 undertook exactly the type of technological

innovation, development and testing that the Connnission's rules

were intended to encourage.

108. The Connnission's rules require that, at the time of the

tentative decision to award a Pioneer's Preference, the "requester

must have either received an experimental license and reported at

least preliminary results, or submitted a written showing that

demonstrates the technical feasibility of its proposal.n~ Here,

the 120-page Sarnoff Report which was submitted with Suite 12's

fVNotice at 1 63.

~
~. at 1 55.
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Petition for Rulemaking constituted the requisite showing of LMDS's

technical feasibility. The Commission cannot properly deny Suite

12' s preference as requested. Such action would be arbitrary,

capricious and an abuse of discretion under the Administrative

Procedures Act. Moreover, it would establish a precedent that is

inconsistent with the underlying intent of the pioneer's preference

rules.

xv. CONCLUSION

WHEREFORE, Suite 12 respectfully requests the Commission to

adopt rules in this proceeding consistent with the views expressed

herein and grant it a Pioneer's Preference in Los Angeles without

requiring Hye Crest to relinquish its license in New York.

Respectfully Submitted,
SUITE 12 GROUP

BY~::!rf:w.. -
Larry S. Solomon
GINSBURG, FELDMAN AND BRESS,

Chartered
1250 Connecticut Avenue, N.W.
Washington, D.C. 20036
202-637-9000

ITS ATTORNEYS

Jeffrey A. Krauss, Ph.D.
17 West Jefferson Street
Suite 106
Rockville, MD 20850
301/309-5703
TECHNICAL CONSULTANT

Dated: March 16, 1993



EXHIBIT A

28 GHz Transceivers -- Exposure to RF Radiation

The transceivers are very low power and fall below the FCC

Guideline for Human Exposure to Radiofrequency Radiation. V

The maximum power density, 5, is found using Equation (2) from

05T Bulletin 65.~/

5 = 16nP
11'0 2

where: 5 = maximum near-field power density

n = aperture efficiency

P = power fed to the antenna

0 = antenna diameter

To be conservative, a bandwidth of 965 Khz or data rate of

1.544 MBP5 (T-1) is used at the transceiver (video

teleconferencing). This results in the need for 20 mw of

transmitter power, an effective antenna diameter of D = S " (12.7

cm) is used (G = 24 dB), n of 50% will be used. The maximum power

density, 5, is calculated as follows:

S = 16 (0.5) 20

11' (12.7)2
= 0.3 mw/cm 2

~/Evaluating Compliance with FCC-Specified Guidelines for Human
Exposure to Radiofrequency Radiation, OST BUlletin No. 65, October
1985, Federal Communications Commission, Office of Science &
Technology, Washington, D.C. 20554.



This value is conservative, most likely by a factor of 4 to

10; however, because the power will falloff rapidly with distance

from the transmitter to levels safe for human exposure, we shall

use it to insure that any calculated power uncertainty errs on the

safe side.

Using Equation (3) of the OST Bulletin No. 65, the near field

range for this situation lies within:

R (NF) = 0.602,...

where: R (NF)

o

=

=

=

distance to beginning of far-field

antenna diameter

wavelength

Again, we will use 0 = 12.7 cm. At 28 GHz, the wavelength is

1.06 cm and, accordingly, the new field is

R (Near Field) = 30 em.

This means that the near field (Fresnel Region) extends out to

only 30 em., after which the far field (Fraunhofer Region)

equations can be used to estimate the fall-off of RF power density

with distance. This fall-off can be estimated using Equation (5)

of Bulletin No. 65:

- 2 -



s = PG
4nR2

where: s

p

G

R

=

=

=

=

power density (on axis)

power fed to the antenna

gain of the antenna (isotropic)

distance to the point of interest

s = 20 (251)
= .004 milliwatt/cm2

47T(100 cm)2

Both the near field and far field are well below the ANSI

Radiation Guideline of 5 mw/cm 2 •
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